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MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride 
semiconductor light-emitting element which can improve 
the external retrieving efficiency of a light to be emitted 
from a light- emitting layer, and to provide a method for 
manufacturing the same. 

SOLUTION: The nitride semiconductor light-emitting 
element comprises: a first conductivity-type nitride 
semiconductor layer; the light-emitting layer; and a 
second conductivity-type nitride semiconductor layer 
sequentially laminated on a translucent base in which a 
first conductivity-type electrode layer is electrically 
connected to the first conductivity-type nitride 
semiconductor layer and a second conductivity-type 
electrode layer is electrically connected to the second 
conductivity-type nitride semiconductor layer. The method for manufacturing the same is 
provided. 




11/8/2010 



d9) B#ij#fF;f (jp) 02) & §fi ^ |^ Q $g (a) {umm-mm&mm^ 

#$12003 -309286 
(P2003 - 30928GA) 
(43)&IBB ^15^10^31 U (i>003. 10.31) 



(51) IntCl. 7 




F I 






H 0 1 L 33/00 




HO 1L 33/00 


C 5 F 0 4 1. 








«^®IS22 


O L 15 K) 


(2D mmm^ 


!RfP2002- 1 15060( P2002 - 1 15060) 


(71)ffllPA 


00000ii049 














(22) H \MB 


spj^Uip 4 ft 17 g (2002. 4. 17) 




xfom±miwmm\z. M*mrr22#22*f 








mm m&T 












g$&*r22#22-fj 






























MW22#22^ 1/ 
















(74)«aA 


100064746 

























(54) [^^cd«^] *^*#^»3fc*f*J:ttt-©»ft&J* 



(57) imm 




!(2) 003-3 09286 ( P 2 0 0 3 - 3 0 9 2 8 6 A ) 



c mm *oiEH i 

[ If *JR 1 ] mtimKJJjKM&MM £ *ut as-st 

mtkm tar*-. mmm-mwMmwm^mfom tot 

tmz fir & 5 &{£mvmw&&i& . 
ogj6>^4 i t twBkb-tsnt&m 1 tcfEf^a-ftft 

L i - I . 

[ mtJR 5 ] fu tES?-*«SfflmffiJI «4«5r < t *> - 

MIES*!* Wfc h |triaffi-»«M^t»*»#: 

m b comz&f&ztix ^mtim-mmmmmmmt\ 
mim-mmMmim&^mfamwm£mb mt & ± 
■3 t?FM$ixT ^&c\b *mm.b-fhmim 5 izimn 

[ mesa 7 ] 3§3ttts#= b m-mmmmim^mw 
mbrmzB&ztix^mmm-mnmmnmmm-' 

*sii*^ 1 iph 8<7)^^Mz9mnmim&¥mfom 

[M*JH l 0 ] MfEifeJWfiyili, 5*>a ( p 

d) „ ^.y^ (N i ) , fit (Pt) . ni^A (R 
h ) , fV^f—^M, ( R u ) s ^XSW ( O s ) s 4 U 
i^-A (Ir), (Hf K f-^y (T 

i ) „ r;us— (ad , x^yj^A (sc), 

iM-nr^A (Z r ) i^t/A-^^A (V) J:9&-g> 

[it*ii 1 1 ] memmmmii. mm ( z n > , w 

>is*7M< (In), XX (Sn), V:?"* v"^A ( M 
g ) . ( C d ) . #U (GaJfcAW 



( P b ) J; 9&4J¥a»<bS!fcr*i.-&*i«5:< t i-S«7CfR 
[ If «JH 1 2 ] If *JB 1 CKK Wlttl^ftM 

mM-mmMmimm^ftmzm<mm-?z>JLmb , 
mb zstszb i&Rb+&m&im i mfci&t&?*) 

[ If 1 3 ] frEa&Ko^^r < b i>— §E£r S 

c if *ii 1 4 ] taiaMOi s i wrft & i t 
k-t&m&i s iztmomimaih^mw^mTom 

[ if is] Mte s i s«£ 7 -y ^7K«it fc mm t 
x 7 f^b77ii: Lxwtmz-t&zbzmmb't&m 

00-70 o < ctDfe«ya*ff s 3raie£-fttj; 
h-r^if*ni 2*^ i 5«^r*i3&»fcaE««o»ft3ftsR 

Zb£WB.b-fhm^mi 1 6(D^-fiiMzim 

[ if iRii 1 8 ] mum-mmmmmmm^^ < 1 1> 

*lfl 2*»4> i 7«^-r^HciE«gtoaM^^»*^ 

[ If 1 9 ] WiE!S-2$mMffl1!ffiJi± (c^ n° -y h* W. 

mzmmt%TM&^tsc\b*mm.b~thm>mi 2& 
t> i s^^-ftiMzim^mm^m^^tm^M 
mum* 

i if sRjf 2 o ] fr iE®-*siafflSffig± izmm&m 
h 1 8^^iiHzmmco3.im&¥mifcft3tm z Fcr>m 

[MRRJH2 1 ] toiEajKttSfrti, it*tt«ltafctt 
S i t ^WMi: "T* Mt&B. 1 2 j&> 6 2 0 cr)V ^-ftL4»t£ 



!(3) 003-3 09286 ( P 2 0 0 3 - 3 0 9 2 8 6 A ) 



[ffeajOfWrSJBJl] 
[0001] 

rijAlyGaj-x-yN: O^x, 0 g y =tl/x + y < 
[0002] 

itmcomn mm? 1 o - 2 7 0 7 6 1 
iijjR^fMMfcfteiaimi, Aiisi oo±icpst-s 

■y^ay?? hM 1 0 1 . pIG a NH 10 2. vSttJl 
10 3. n§yG aNflO 4 & J:t/nfi!lflSS 105 MP. 

[0003] z<nmk<nmim&^w?ffim=F-\s.. a 

kWfrtt ) ±CnlGaNll 0 4. vgftJf 1 0 3 jo 
«t t>' P IG a 1 0 2 £Jli»M LT ¥3W*«*S|I£ 
ffML^fl. piGaNH02fc*-S7^3y^^ 
h£b O^-tV^N i };Au«^iltfc| l pI*-S7 
?3y??MlO 1 SrpfflGaNjgl 0 2^±B£m 

(cRtt*. act, Ag^-xh^Wttffi^JtcJ; 

0. pI^-S •/ YM\ 0 1 <0±ffi^jtX 

fttUAllfil OOfcflSOoH-*. t7T-f 

TMK^gfSTTS ;ttiDt7r^ 7l«*^:i 

IG a NS 10 4 (T^Sffltc:. ££:;ti£T i i; AuO^£ 

[0004] JJE« «fc a &*M*WStt^^ttfi3iaB 
^tCtSWCti. ?S1£JBl 0 3fr$>A 0 0«t=» 

'M*9tfi3;h.4£i:fc ! 5:£j& t , SAM* 1 5r S A 1 Xfi 

i o oizmmxu%\^z&. ^^VMm^&Lyhmtv 

IGaNflO 2 fcpSbJ"— 5 y 7 ay ? ? 1 0 1 
i: <9#H S fcltift £S*f5^7v§ < ttZtlh Z b b & 
6, U&»U pI^-S -yfay?? hMl 0 ltiN i 
i; AuCD^r&mfrb^f&ZtlX^^&tztbpMG&Nm 1 
0 2 t(O^HT'<OKiWA^< . 15fc^<>»l&MftJK3 

[00 0 5] 7r-f T*tt8iflF«fc:J: 



ft, nSGaNJIl 0 4&ffimi/Z <fc OBfcSSftT 3 
9iM4t^^a(;M^tnlGaNll 0 4 

* is/* mi3±(om»i mmrcmaL lx t ^ 

^•v^OJli*^. #HB4D:iWB<, Si§nxht±# 

[0006] 

«JW^^Sii43^jMlflR0ffiLSWt*|ftI 
[0007] 

[0008] ^^coafljBgR^frjftjiaf? 

fc*iVvC«4. S3ettSfltt±a3tettffllli*3ttiSOG (S 
pin on Glass)K^;t#MLl\ 
**J, S O Gi;{iiE«§«t fe(4*«Jffl(t'f'fc»3&»S*l. 

[00 09] *Sra«^*aMNMfc«3BIHH= 
[0010] *%BJ<50Slb^^^#c^3t*-?(C 

[ o o 1 1 ] ttz. ^wmmtm^mwwm^z 

[0012] zzx\ mitvmfatm--mnmmwm 
^mi^mtcom^zmm^tix^^±mm-mmmmmm 

[0013] ttz. m^mktm—mwmmmizMr 

< b i> —ffii/m S mzB$L Ztvz^hZb iffi & 

[0014] ttz. ^wmmmm^mw%^m^z 
mfamb*-$ >v7mm$:bz>mnw : $:-%A,x'^hzt 



!(4) 003-3 09286 ( P 2 0 0 3 - 3 0 9 2 8 6 A ) 



[0015] ±fz. ^wmmim^mfomm=F\,z 

[0016] iiT> ISi&BMfflBte^yWJ* ( P 

d ) „ —>y*r)V (N i ) , Si(Pt) . ni^A (R 
h ) .. /t-r — ^A ( R u ) . ( O s ) , -i y 

j^A ( I r ) , J\yzz^J^ (Hf ) , ^-^y (T 
i ) , T^S-^A (Al) , X%>W& (Sc), 
i^rJ^A (Zr) fcitP^i^A (V) J:>9ftft 
Sj&»<5>i«f#i4^< k fc— »*>&K*#tf i k 

[0017] ifc, ±IBSBJI»*JBli:ffi«& ( Z n ) , >f 

(In) , XX ( S n ) „ V^-i^A ( M 
g) . #FS^A (Cd) . #y^A (Ga) fcitfift 
(Pb)± 9ftftf¥*^2Itf;flftil>-ft< k ^-H^tcS 

[0018] 4^, *%B^{i. iMmiYM^mwmt 
*f05»ft&ffiTfc ft i k *»a k -r ft . 

[0020] tfz, ^mitomftm%k¥mi¥$mmT?> 

[0021] 4^, *»HHcoa^t;^^»*SBe*^ 

SJ&frffiCfcwtti.. ±f£S iS»7 y-fbJcSKtW 

Mx7f^h7 TMb Lxmm^&zbtimt l 

[0022] «ft^afBlifiR¥»*«3l9lf^) 



— 700 XTtDWaSfcfrft 0 IgJttf <T k tfjffi L 

[0023] ttz, &mmmimm¥mik$mm?cr> 
mmumit. ±iefg-»«Mffl«ffis b tx. itmmm 

[0024] £?z, ^.%mcomm^mwwm^-<n 



[00 25] *5|BHcoa-ft;^^^*SBt3g^CO 



[0026] ttz. ^w^mtw^mwwm^ 
[0027] tfz, xmicvrnfom^mfazmm^cr) 

tliSOG (Sp i n on Glass) ^S-ftS-tt" 

%<bblW&cojjmiz£K)Bf&ZtiZ>ZbiimtL 
[0028]4;t, 

m&irm az a v vc a . ±fBiS3tettffiiit ^ii-ft: § -a- ft 

[0029] 

[0030] ( s^ttMfc ) ^^aftansR^piMica 

"Tit ^JT" # ft fctf> . 6 SfeSt § ft 

Drnt^siBjiSitft^k^-e^fto zzx\ mytvn 

[00 3 1 ] #%BJ£ffl^ftft33ffi»frOttfIfc L 

ft <= b t>m t l ^ . mtfc\tmm*? sog ^^^^{i^ 
m^cowm3xh$:i&ffi$i£&c\bif t x't>&, tfz, m 

2r fcfi-tf&t* i k 36*^ # ftfe<7)3^ & $ 

ft 'k*»"csft3t*6afe5i3e*-?i>#t^L«fto 
ft * 5 . ^a^wiiii MsmmmssMRtvh &zb 

M^-ft £ k ft i d t-ftft . ^SS^Mffiltk LX 



!( 5 ) 003-309286 ( P 2 0 0 3-3 0 9 2 8 6 A) 



[0032] j»|fitt»K4«^a«tm**AT 

tioTfcSs&qsisaiikfciO. *ft. »ft. 
tewtcymtfo. n&mtcnm&. aft^^m^* 

thi.ifZnS : Cu, L i A 1 0 2 : Fe 3 \ A 1 2 0 
3 : Cr, Y 2 0 3 :Eu3\ Y (P, V) 0 4 : E U 3 + , 
Y 2 0 3 : Euf3K*. Y 2 0 3 : E u»3teflefc Y 2 O s S : 
E u m%fotcr>M-&ifc^%m\>^& i t tfTS 6 . ± fc, 
WS&t&SiXfoi: LTIA, fcfc iii'Z n S : C u , M 
ru (Zn, Cd) S:Ag, ZnSiMn, (Sr, 
Mg, Ba) 3 (PO t ) 4 

SftfBfr^3£#:fc LTJi, fcfcifcfZnS : C 
u, A 1 „ LaP0 4 :Ce3+, Tb3 + , Sr (S, S 

e) : Sm, Ce, ZnSiO,:Mn ! \ /3ZnS: 
Cu> ZnS : Cu, Fe (Co), ZnS:PbZn 
S : Cu^fc#: s ZnS : Cu, A 1 Mftfck Y 2 A 1 5 
0 12 : Tb«3l5*<?aa^MP*fflV^S it 4 

ft, m&&tem%&k. lt«, fctitrcas:B 

i, (Sr, Ca) 10 (P0 4 ) 6 C I2 : Eu2 + , Sr 
S:Sm, Ce. S r 2 P 2 0 7 : E u 2+ , /3ZnS : A 
g, (Ba, Ca, Mg) 10 (P0 4 ) 6 C 12 : Eu2 + . 
3Sr 3 (P0 4 ) 2 -CaCl 2 : E u 2t S3£*^P£fflV> 

£ i k fr~C* 4fc, fiftfl3&Z)S3fcflci: tTtt , 

fcilfZnO : Z n s ZnS:As, ZnS:Au, A 
g, A U C a 2 P 2 0 7 : Dy , Ca 3 ( P0 4 ) 2 • C a 
F 2 :Sb, 3Ca 3 (P0 4 ) 2 ■ Ca (F, CI),: 
Sb 3 \ 3Ca 3 (P0 4 ) 2 -Ca (F, Cl) 2 :Sb 
3+ , Mn 2t , MgW0 4l 3Ca 3 (P0 4 ) 2 ■ Ca 
(F, C 1 ) 2 : Sb 3+ , Mn ! + S»f^ffl^li;f: 

[0033] ( Jg-*«SMM^¥?SWI ) #»01fc 

LT(±. HK^I n x A l y Ga!- x - y N (OSx, OS 



y *j itxx + y < i ) -cmfr>zti&m<\$m¥-mmzv 

i t , £ fc a. htm g 

(V^v">A) , Zn (ffiiti) , Cd 

[0034] ±IB— Jfe^I n x A l^Ga^.^N 

(OSx, 0ayfciyx + y<l)m^xmn 
<7)fflJ&lt£^U yteA 1 <JDfflj£it£^-t,, £ti. 

wmm.\rnmmw.m\t 1 it$>ot t ± < , wa<r> 
W£hmm±tfm-th 2Jua±"c*o-c«) ±v^. 4^, 

[0035] («3eii ) *«BBfc:ffl^6*i &9&tmixm 
~mmmimm¥mfam±.izmm2ti& , wm^M 

Mb LTJi, fcti.tjf±E—«eC I n x A 1 y G ai _ K _ y 

N ( OSx, 0Syj3Wx + y<l ) T"*;b£:fx&fi 
%3tm\i. MQW (#fiM?-#F) ^3Kil4^{SSQW 
f63fcJBii:A IGaInN, GaNAsitlJGaNP^ 

[0036] (m-mmmmmm^m^m > *«rat= 

JiJ3Lh»Ji$ii'S. ^~»«Ma^^^»*il««« 

k LX\&, tzkX.\f±M—m^l n x A lyGaj.j.yN 
(OSx, 0£y*3j:^x + y<l ) TmhZtL&mik 

Hk&mtk iz p m 4 ?t ii n m<^> k y h a $ tut 
*«cjB« n m« f -^x° y h *n±A $ fL/c n momwm 

xif s i (SM*) , o (k«) , ci mm) , s 

[0037] (is-^mMfflmffi^) ^wmzm^hii 

¥S*feSt<0^tfMSix'rv>-l, 1 Ii:*«4 Lv\ 4 
fro ^ S , 



!(6) 003-3 09286 ( P 2 0 0 3 - 3 0 9 2 8 6 A ) 



[0038] ttz. m-mmmmmmmco^< 1 
mwmmwmmco'j?%< t ^-mnmrnzm^ttx 

[0039] 4fc, m-^SMfflffiffiJiOWWi: LTU: 
[0040] ifc, JH-*ma!fflWWU\ &fi&¥iRB 

tsixf/* fzt,±mmmwe z ^xt-v » * i t *«# 4 1 

[004 1] ££T\ JJB^SafffitHi, Pd, Ni, 
Pt, Rh, Ru s Os, I r , Hf, Ti s Al, S 

moitm 2r -SXT V * 4 £ k # «fc 0 if 4 L V \ i 6Wft#fc 

u , m-mmmmmmm t m-mmmwm*m#m 
[0042] ttz, ±smmmmma. zn, in. s 

9*f4U\ ZnO (K-ffcffiffi) . I n 2 0 3 

(Ig-flM >^A) . Sn0 2 (IfXX) . I TO 
(Int Sn^ltt) fcilA'MgO {WtC? 7 

a ) «t 0 * s »*> & awn 4 ^ < 1 1> -a<7)SHt» 

[0043] < ) *ffiWfcfflV^n 

h m~ mmmnmmimz. mvmmitm^^mi^m & 

LT(*tW=RBSSn*^**, Pd (;\°5i^A) % Ni 

(-•y^r/lO „ Pt (&#) s Rh (ni^A) s Ru 
{)Vr— </\M . Os (^XS^A) v I r ( 4 U is*? 
A) , Hf (.A^-^A) s Ti (J-fy) , Al (7 
/l-S-^A) . Sc (X*>^A) „ Zr 

^A) fcitfV (A-^'^A) £*)&&mfrt>i&t£ti& 
, y t £< b ffi<D#JK£-£A,-C^£ £ k i >9#F4 L 

w zcvmi^zte^ mz.mmmmwMmbmz.mmmm 

[0044] ( S3&£r& ) St3Ktt a*±^fcJII<m« $ 



ffl v t it^ttafritca^^^^ji ^ mm 

■thZbifiX'^hi.otetch. 5rU, ^HHwS'ft^ 

[0045] £ £T\ aflSSflMNMMI^IJBSrffii: t 
TJi^^^&a^S^ffl^Sik^'T-^ , tzbm 

. MOCVDffi («^«Mffl«*ffi) , 
MBEg (imiXtf^^- , #XV-XMBE 

a* fcii £ n ^ ^ a»-&*>*fc*ffi* & ffl v ^ £ 

jmkcDS i 0 2 vx?£rffl^-CMt£vx?U StRW 

«Jit3tki.{fA 1 N s nllnAlNifcliplIn 
A 1 N^^&A'.y 7ri^«LTlftWI# 
JI^StJf-T S £ k h . Wt^s'-y 7 rI*«nSift 
U p Sa-ft^im^frST'^ 4 %&(c« F 5 >f x y -f-y 
7X*A 1 N Ig£*< £ k^'TS , Mit^X 

[0046] ttz, m-mmsmmm^mw-m±.^m 
-mwmm mmm % & m- h f>m t o i^t t «3te&» 6 a 
zncojjmzm^&zbtfX'Z, fzbn$M%.mmm. * 
My *> vy^mtfzitzti^y^m^m^h^fz^m 

[0047] ttz, ^mmcom^m^mi^^mT-io 

i 0 ffi«-f"4 £ k 4 . £ £ T\ ±ffi36Eli S 
iMWLXhhc\btim&LVK S 

fl^x >y y i 19 § - t if*? t^tztb, m 

k ss^ k **t»a^a&ei» ^4sx 7 fy«: 



!( 7 ) 003-309286 ( P 2 0 0 3-3 0 9 2 8 6 A) 



[0048] 4ft . *3£^<^Mij^#ftSBfc£ : Po 



Mffl«ffi/l£ffMLftfl:. .IiT.£><Z)JH£3 0 0--7 0 0 
T:TM«£fl&-5l5g£^-t?£ b &&& LVV, 4 D£F 

4 L<(44 0 0— 6 0 0°C. $^tc#?4 L<{±4 5 0~~ 

5 5 0 VrCfWm&ft* o Ig£-£tf .1 b X'hh . icD 



[0049] 4ft. ^wmmmik^mw-wtmi-e) 
4 x// 4 ft immmmm it m^t 4 is sat? £ t 



[00 50] 4ft, ^fi^aftSS0l*»*»3l9IE^ 

54 - *»-Wraffl«KJifcti it S 3K<05Sjft^* 4 o l*Lk 
i b tfX'% h £ i: frt> . SfoaJWflDl 0 US L^fc 
4 "9 »ift?&3e«^ & £ t S . 

[0051] 4ft. *w%c?mim^mfamm^> 
[0052] 4ft. ^mn^mim^m^mtm^ 



f 4 . ft *. (4iS*lx**7)-gP * l&S L T 



3rffi^jWfl^&*i»4. 4ft. 'y^riSi: LTJi. 

#i«SM fcJ4*SM -y^^^-rtL^ffl^-SxI 

fctfTS*. 4ft. ^«yS>T^)JFM77ffi^LT{4. ft 
b;t{f 7 h^<591 0 OjumigJK^ff 



[0053] 4ft. ^minmfctoj&mftztimtt 

fdiSOG (Spin on Glass) 

Sim mmmmy ^ ^^m^^^m^xwrn 

ft^. ^3S^g}t#^ , 4 0^>]±L^*^Mit 
3Xh£4 , 9ffi«§-fi:-l>it^'C'§-S»43(c5r§ 0 Sr 

0 0^miilT<7)i<7). jS*tt«Jli«li-€-COJSS 

Si 7 ;P A *j 4 £>"]®3e 'ffiffiliSi 4 . ft b £ tXffl&HWi 

xisyy-mmnmm^^s&mnmzmzz. k>®, 

[ 0 0 5 4 ] ±ia®tettfflJH^«€§*S*^ 

ti4. jtJtf^Bfcaflaflsai^TflMts***^. a 
mmmt Lximikmmm?tm^xmm-z>iTm&£ 
tsmtmmwi ttx mmm<mmm tm^xmum* 

#«4 ^^n^mm^mik^xv-^i. o®m§^ 
[ o o 5 5 ] iLim^wmzmm\^m^xm 

i\L%*k&^mb LT«4. fcfci.trx,i«fMMIifcbUx 

l/yy'7Sy, ^'J7Sh'7Sy, y7Syy'7i~;l- 

7 ^ ;HS^cDK*Eyj<ftSo^^iJ 4 ft (4 7 x y —)VJ # 

*S4^«4H«*K£LTWfl^£flifc-*-* i: t (> 

D^«£i±?ffll££@-f[:$tf£:5i£. 4ft{4^Sfti^ l J 
xj^^MBfli. t*_ /Pxxf/MltBgtft b £ \17 * v> \ 

^^isjftKfki&c^a'ftsfl* inx s i t tc4 oimura 

[00 56] 4ft. ±^HKftS«li*fflV^TM!i'f-S 



/MHH, ^'7* U ^7 ^ V- Y\M1i 4 ft (4x^Jf iyffifll^ 

[00 57 ] 4ft. ±E«JMSE«MS«fJltffl^T«*1> 
HfcSHBftf-i^fc LT{4. fth^ffT^Ul^-h. x 



!(8) 003-3 09286 ( P 2 0 0 3 - 3 0 9 2 8 6 A ) 



[00 58] 

[0059] ( mmm dhi i3i3fctts*i3»M5ttw 
it * ffl v ^^bj^mi t« ^mfo^xm^ o-mmm 



lOltPdi^^SpIltiil L p!GaN*> 
£>%&pmzi>?7hmi 2. plAlGaNKW 
pf?7 7 K113, GaNK5:SA'ijrli: I nG 
aNfr&%&#Fmtfrt>%:&%c/£Ml4^ S i H-7 

6 & 4 n mmmmm 1 6 jwraaui $ tix n *) , Pis 

SffiW 1 1 ±teti PdtAutK^plA'-yH 

[ 0 0 6 0 ] JJlTfc, 

CS i Ml 8±CA 1 N^^=5rl)^7 7 7il 9 , n 

ii/pin^? hjgi 2Z)mmmmm-h„ ace. 

plny^^ hJfi 2tO*H±t-pMfflfl:ffi/ll 1 1 1 
T> Pd^lOnmWiJItlfL, IftfCfc^T5 
0 0'CT'3^iHMa2rfi 1 ^ 3 £ k \,z i 0 . pfflli 

mmmmm 1 1 ±ti§ ^tts* 1 o t l-csummm^ 

[006 1 ] iCD^xy^MHk j2*ffiKf£ 1 0 

b6 0%cr>$mt%.Wm$:5 : 2 : 2<50JtT'^L^XL 
vi-yymzi. 0 S 8£ISfc£Ls A 1 Ni^^r 

ff T -fe b ymco^MMMX'^ i/^hny77?x&iS 

A 1 N*>^!jt-g.A.y7rJBl 9*K5-fx 
•y -f-y-f'Mzi: 0 L nl? y ••/ FS 1 5 cmW^n 
IH 3 fid olSIJgT-^^xy NOljys^ LT ^ 

tt«K3&^3r£i§3fctt£tt 1 0 fcfc 4 fcft, 

S^OUtE*? ^X-Ai: LXM^WiO Z\ bifiX't* 4 <> 
[0062]^ H4fc^-TJ:3fc. JSHJStfcnl 
? 5 >y KJf 1 5tfO^H±tH f^nm, A 1 £ 2 0 0 

n mc^mmx-mm lx nmmvmm 1 6 *mm-& . £ 

. 8 0 •caStMfe-r 5 i f: TAif**- 5 >y 



F7-f x 7 f y^l^v^^ t LtfiSL^t, x 

•frs. stu^^pafflmffiJii utPdtAut^ 

4 . 7* M^yxh l io U MUzVA yy? 

IZ i. <Q 3 0 0 xx m;ft£0±$ $ . El 5 (ZLtJBtf) 

[00 63 ] i<o j: 3 tc Lxfmztit:*miM<natfc 
-K7 v-&m\zy4 H-ttitr , ^3t* 1 4 

3t14** 1 0fflytS6:ftfStl.^(±{ii:Ai:®iRStL4<I 
fc =3r < 1 0 1 AS* L . 33£tt*#; 1 0 JSSTC 

r» Lfzmzmmtmtb 1 o «bh*> ^smMitcist o a 

•riktfTSftfcft, Mil 4*^Jfctf^ix4*^h 

Ml His fcti.{flH6 (a) i/c(i06 (b) e^-f" 

[0064] ( HMM 2 ) H 7 £ffl vvfc# 
*?«s 5i7ttt1SfI^^^§a*tt*#;2 0±ts:iTO 

K^I.0J#ti2 1L PdA^^^pifitSi 
21. plGaNH^pl3y^y , M22, pi 
AlGaNHWpI?57pl23, GaN*^^r 
hWTMh I nGaNK^rS^IM^^^M 
S2 4. S i K-TGaNi^iS ni^7 7 FI2 5 
fciy'Hf iAlHiS nSfflIii2 6 jWHiJCfitS 
sSts.TfcDs plfflIil2UtKPdi:Aus:K 

[00 6 5] art, *^S60lJoa-fb^^#*^S 

CS HI2 8±tA 1 NM^^\'77rI2 9, n 
1^77^125. MI24, p!?77 h'J123fc 

p %£ay?7 hm2 2<7>$ffl±izpmm^mm2 ill 

t, Pdstr 1 OnmCOtigMX'MML. S^Cfc^TS 

0 o tct 3 ^-rai^a* ff * a <i <t t «t u , p smsffi 

g2 1 1 pMay? 7 YM2 2 tCD-S&immZftZ: 

stmmMm 2 1 ±^®Hj#wi 2 1 1 1 txmif 100 

M211 ±tciS^ttS#;2 0 fc LTafflMbttWJIBSIt 
^JLs 13 0iCT9 0iHSnnflRUTflMkS*S. H8{J: 

1 cn>$mX'<F> 1*7 xy ncT) tt® Sr^LT^S, 

[00 66] ic7)'>xyNC7)ffl|JHi:M)s:tta*2 0 

t 6 0%C0?gffii:*.PB?s>5 : 2 : 2c0jfC^LfeX 
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-vi-y^mizJ: 0 S iSI2 8£|&SL„ A 1 NA^^r 
yrM2 9 (OmffiZmft^h. *<9&, tzbL 

8*:, Al Nj&»&=5:4A-y:7rJB2 9£K7>rx 
-/^y-fmzi: 9l$fc*LnSJ?7-y h'S2 5co*ffi£« 

tK § -tf -& . h 9 « ^ oapremx; ^tess £ ^ l t v * 

So cl«j;-3(cs iS«2 8£^££|&*LTk, 31* 
tttMIA 1 6 £ * >§3£tt 2 0 #£J#£tt £ £ * fc ft , 

m^mm^^b Lxm'om.o itm & . 
[0 0 6 7] mz, mi otz^rtxotz. m&z-tfzn 

M77"/V : m2 5cnm.m±tZHf Bnm, Al£20 

0 n mOKirag* LT nlffltil 2 6 SrJBjatT 4 . 

1 «3S*^ 8 0 ■CSKtJllSR^i i t TWS:^- 5 
•y £ b #T'# 4. 7*M/yXh2 
1 0£ K7Wx-yf-y^fflcr)VXi?i; LTffMLfc^, 
i7fy/t?.: i:£J: 0 p MffllffiH 2 lSlffiSrffitiJ 
Siir-S-o 3t*S^pMffl*ffiil2 l±tcPdt Au £ 
K4ip^^ ^"S;t§2 7 %MM~t%> ZblZi. 9 JKBfc 

sffcj: 0 3 0 0 x< mft^# Sfc^f'J-rS . Hi lt± 

^fg^ftfisW^-bffiH^-fo 

[0068] zcdx o iz bxim^titz^mmmcom-ft 
- v—j±mz¥-4 *;> n-tfuf , 2 4&t>m 

Stis 2 0 \mz Sfcftf £ titz 5 b ^ «RIR£ *L h £ 
bta< 3S3Ktt£tt 2 0 (c Alt L , mmm*. 2 0 fiffiT 

km l tzmzm%vmvf 2 0 ta» swhs^K 0 a 
-tit tfcft , fBKJi 2 4 a^satsfi* *«^h 
auflx 0 ft Lmmz m±.z-&& z t &&ftM0f&m 
fowtmi- *fm* h z b #"t# h . 

[0069] (mtms ) H 1 2 fc**U:03fl5lil5R¥ 

ytm^mmmcrM^a^mmm^^'t. h i2t~&^ 

T, *IMB<0^«fifMNWlEfftJiaimi, it3flHBfIia» 
^*4S*I4*#:3 0±tc I T03&»/f>5r4jM«KJi3 
11, Pd^§plMtSl3 1, pIGaNK 
^pl3y??M3 2, plAlGaNKMp 
S?7 7KI3 3, GaNA^^S^^UTJlt I n G a 
NA^^&#FJit*>A>£:.g>IBftB3 4 s S i K-7G 
aNA>^M nl?5 7 HS3 5&i;VH f>AlK 

J5r 4 n Mffl««J! 3 6 #<Ji<KIRJf SiXTfeD. plfflt 
SI3 U(:iJPdiAu>K^&pSA".y KSffi3 

[ o o 7 o ] jarc «iMcoi^ft«^M« 

f«BKJ6iwi>TKiti. Hi 3 i 

otC S il!3 8±tCS i Oj7X? 3 1 2 £§lff3 
OOnmT'MtS, iWfcS, S i S«3 8ftffiffig|5 
ifi— 32 2 0 0 ju mftcDjEUlBbZi: <0 , ^t^Mft LtzjEJj 
f£OS i fflK 3 8 H±C0^IS^ 3 0 Ojumis^TVi 



S o 

[00 7 1 ] iJcK, Hl4tSS^J:a{£, «JBLfcS i 
8±£A 1 N^£>3rSyvy 7rl3 9 , nl?7 
7K13 5, f&3fll34, Pl?7 7 h'J!3 3tiitXp 

13, pMrjy^^ M3 2coM±Cpfflttl3 1 
b LT, P d5r5 0 nm.a)mmXMML, MQWztSW 
X 5 0 0 °CT3 ^raSft^Pl^fif^T 9 i t ± *y , piffl 
VMM 3 1 tpfay^^ hM3 2 b ^^tWkmiff 
^5. r<!0-^'fb!Pit«toTpSffl®fi&IB3 1 tpl 
r3y^^bJ13 2tW^*7J^iit- l rLL^4„ act, 
PIS1I13 l±t3SBBaRW3 1 1 t LTMJ11 0 
OnmWITOtJVty^jSfcj: DJFM-TSo iOjlBH 

««i3 1 i±tit3ett**3 o t LTifta^tttsii^ 

*M L, 13 0 °CT" 9 0 ^-^JD|» LTS-fb^-^4 . H 1 
4 Sid tfoapg W^xy £tk t T l^. 

[00 72] JMC imx/\i?5«BB4:ia3efi»ft:3 0 

b 6 0%ftffiKt*M!£5 : 2 : 2c7)JtT^L/c:X 
■yf-y^«Efc«tOS iS«38^i*L, A 1 NH^ 

h^<-/y tM3 9 commit mm^-±i>. ^tisio 

2 7^73 l 2^;«x7fy^:J; OI^*S^xT, 

pafflmffiii3 1 ^sai-rs. Jttt^r-trb 

y-^O ^TlMffiBfCX V 9 h n v V -y ^ ^. Sr Wict h . Z. 
<T> X 0 fcS i 8 LT t. , if 3Ett«J!i 

3&»6*£3S36(H6*3 0^'SS*#:i:^43tft, 31^ft 
Wtm^^b LTKOaa^fc^'T^-S. JyTfc, A 

1 N^^il,A'77rl3 9JK7'{x.yfy7ltJ; 
9l&SLn§ay"7>y HS3 50^ffi*Stii§-l±-l» . 

[00 73] iJCt, HI 5t^Ti3(C, BffiSlffcn 
%Lt"7 >y HJ13 5ft^ffi±(CH f S: 5 nm, A 1^2 0 

0 n m^M»Tm#LT nfflfflmffiil 3 6 fcJMW"* . 

1 0.«#* , 8 0 XSgatlfllR't 4 i t T-me^r*- 5 
fl;ffiJl3 litPdfcAutK^pI^'V h'TO3 

7 &mm-t& z b tcj; wm-tt . i«tfciti 1 7 

xy^^ffiSrHl 5Cit. Iit^yy/i:± >9 3 

oo^ m^«A$ § fc^so-rs .116 tc±iso ct a iz 

[0074] zcoi.5 izLximztiK^mmMcom-ik 
~vy \s~±,mzy'A i$y ma, 3 4 a^jS 

b 5r < 3S7fett** 3 0 K Aftf L , iS^eS* 3 0 SffiT 
Kit Lfcat3£3lfitt£tt3 0«jB*>fe*m»taR"3aj 
-Tit ^'T # h fcft , 3 4 § *t * *«^h 

f3W"4 £ b ifiX% h . 
[00 7 5] (HS6M4 ) H 1 7 tSHga^Jiit a 1 
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*#;4 o±(:i T Ofy &W i JmWB 4 11. Pdi> 
p3WKU14 1 . pSGaN^^^pIay 
^^M42, pIA 1 GaNK^SpI?7')' HI 
4 3. GaN#>£>3r&ADTJli: I nGaNWjrl># 
Fnifcj&'&'Sr £5^14 4, SiF-7GaNHM 
nl^7 7 KS4 5fcj;l>'H f <b A 1 n SMI 

ffiig 4 6 **je<>JBtJg 5*Vt ^ 4 . § 6 tiSTfett** 4 0 
4HCA 1 M>74 1 3 tfmsb&ttLT ^ $> , 
[ 0 0 7 6 ] JilTtC. *^6MWM^^^*«*^3K* 
^M^&t^T»r&o i^f. 018tejjr$\fc 
otCS ilS4 8il:A 1 NK^A.y7Tl4 9. 
nl? 7 •/ KS4 5 . SBEJf 4 4 . pI^7 7KI4 3 

tj i v P y ? 9 v m 4 2 sr 3mw k jeaawB^fW 

■B. pI3>^? M4 2^ffi±(: P Ifflll 

14U LT. P d£ 1 OnmWifftf jt^* 
fctiWC 5 0 0'CT-3^r^MJl^fT^ 3 i b ± 0 . 
PMMVMM4 1 t plnyi 1 ^ M4 2!;^itt 
ll^ff^rdo i co^-fb^a CIoTp §Mfl$IJI 4 1 

<wc. pifflisi4 i±(cs»iHWJi4 1 u lti 

J¥ 1 0 0 nmCO I T0^7A-.y^;j; 
[0077] Zcr>7B.ty&fWB4 1 l±ti*S70/rm, 
S^n0 0/im«Al^y74 13lMtS„ 
f*. ®HJKi©l4 1 litA 1 A>74 1 3SriM*ati' 

± 5 lt»i4»*4 o t Lx$mimx.#*>>mm 

tr^fPU 1 3 0°CT-9 0^iP«LS^S-li-So -^cD 
f*. OfcSfiSU A1A>74 1 3«Slffi 

*»fitHE*4 0*»6ftm$*4. HI 8{±<reDWt' 

[0078]i?Tt, ~<WX/N<^«Mfc}f*tt»*:4 0 

«iI2rxi/^ Vuyy 7?xt'fu, 7 0%«7 7l 

i: 6 0%sOiiiSt7jCpS^5 : 2 : 2«H: , pa^Ufcx 
7f y/ffiCJ: 0 S i 114 8 L, A 1 NA^Sr 
&A. y :7TJB4 9 <7)flM£® -?-cDf£. 7c tx. 

n„ ifoidt's i*K4 8£^£teBfc*i,T*>» a 

3fctt8f HI** 6 & 4 5£3fctt£flc 4 0 jW£»2£* t %h it 
MftcoftdtM^xJ^k. LXM*)Wl 51b tfX^ 
h„ WiZ^ A 1 N^^h^^yrM4 9 5-1^7^X7 
^y^'ffitJ; »SLnl?5 7 HS4 5coHffi£^£iJ 

[0079] mz, Ml 9 iz^-fk 5 K. KffiS-frfc n 
5 7 H14 5«SBlt H f ^ 5 n Al£20 
0 nm(7)iiT'IfLt nilfil4 6 £flMTf 5. 

mi 9(i:;cofm b T"^mi*sL'rv^. ^oas**. 
8 o -azmm-h z t -caff**- s ? i 
b tfx-% h . mmzyj i^yy^zx D3oo^m^ 



[0080] i<oi -3 KLTft*$*ifc*sitHartf>Sfl: 
- h 7 u - fc ?a anv y -trat-. mm 44*^3 

fc t£ < mm±mw.4 0 1 as* l . it*i4»fc 4 0 &mx 
km Ltzmzm&mfa4 0 mm^^m^vmzm. 0 m 

[0081] {mm 5 ) H2 0 fcjwfflWJi±fcN i 
h izm^mwrncnm^i^mmm z^-t, m 2 0 t*>v > 

6=Cr43S3te*«c5 0±fc:iTO*>fe=S:4aTOW)f5 
11. Pdj&^^i.pMfflflSsS5 1 . pfGaNK 
^Tl.pM^y^^ 2. plAlGaNH^P 

M^7-/FJB5 3. GaN^A,^S>S'ijriBi: I nGa 

m^%&m s mbfrh%:h%itm'5 4, s i h-tg 
niffl nmm 5 6 **jb<jcbis $ tix i ^ . § & tzs 

7ttt**5 O^tCffKN i>7^f!51 4 *l 
[0082] OTt. «at««aflSII)3B#^»M9B 

Tnwmirmiz^xmw-t&o t-r. 112 lt^-j: 

5tS iS!5 8±CA 1 N*^^r^^^v7rJi5 9. 
nl^ 5 7H155, ^3ta 5 4 . y -y VS 5 3 

^iy'pi3y^?M5 2 *»K«fcJt»fHiJweiw- 

■5. <Xt. pS37??M5 2«gii(:pSfflti 
m<5 1b LT. PdJIO nmCDMJJ-C^t. 

pSffl«ffiJl5 UpSny^7 hJg5 2.b<r>^M\Sh 

mzntco . m-sMmmizx otpsmiiis i 

bpMziy?? hM5 2bcomM?)tfM-i-z\bb%:&> 
iJtfc, PlffllSi5 l±taaB»®B5 1 lfcUI 

B10 OnmO I TO^X^N°-y ^^tCj: 'Omf&tl. 

[ o o 8 3 3 act, «r (ommmmm 5 1 1 ±ties^ 1 

h ^jtTfrHiS* 5 0 t LT^ffT 1 0 0 mMt§ . 

dfJf5 1 4 S 1 0 Oiumcr)&-gX*Bf&t&, H2 1(±i 

[0084] «I<50'7xy\COf|)IHfc5S3K14a#:5 0 

^ffl^xl/^bnyVy^Xtl^. 7 0%^07-yK 
i: 6 0%«5ft^i:y»SS*5 : 2 : 2<7)JtT^L7cX 
vf->-^afcJ:0SiaHR5 8*l8»*L,, A 1 N3&»4>4 

tfr-fe h >-*«tiIItxi^? hny77^x^ii 
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f-^^ffifcj: ^i4Lnl^77 FJI5 5cOHH£ftm 

[0 0 8 5] 02 2£^-f<};3£. Ktfi£-tbtn 

-y F«5 5«*I±CH f Sr 5 nnu A 1 £ 2 0 
0 n mCOmmxm^LX nSfflSffiJl 5 6 Z&tft-tZ, . 

s o •csse^Mfe-r s ; t s •/ 

4 £ i: 5 . mmz?A isyftzi *} 3 0 0 u mft 

[0086] dcoj; 3 fc LTfl*§*Lfc:*3atW«9»ffc; 

- i— A^r-* K-wur. uses 5 4 a»£ig 

3fettS* 5 0 fflfc&N £ #Ut3C*±*3fc X. ifSWRS it 4 Z 
ht£< jS3bttSft: 5 0 (C Alt t , jtSfcttS* 5 0 KMT* 

htnt>. as3K)i5 4*»6ft»s*L*3e^ 
[0087] m.&mmmx-m&Ltzmm%<?mtm 

ft«»^3l:^f« o tts l »*e>» 2 ~~ 2 . 5 fTC 

[0088] ^■mm^titzm&mma xvmmmii. 

6*1.4 T*4 . afs^BHo JEHJiJJH LfcKHrCJiSr 
[0089] 

<5D^»-? t-fNK-t 4 ; t 4 . 
[Hi] ggflsfli i oattti^^^^*^^^ 

3rWM0T& 4 . 

[ ei 2 ] &£tt£ff^j£»<z)!!itft i «aflifiefi^» 

#«*^^6^»ffi0?-&4 . 
[03 ] n|^7 7 FSKEtifJ^DlUSSM 1 comtm^k 

[ H4 ] 7thpyxh nmmcommm 1 

[05] £jfcffl| 1 <offl^M9»tt«3K*7<aB^ 
=5r±fflHTS) 4 „ 

[06] *3fflB«OSfl:!Bj*^m»flcfB3e*T- fcffl^ 6tL 



c h 7 ] ntfeM 2 nmm^mwwm^ comam 
^mmmxfoh, 

[ El 8 ] 3S*tt*#:ffMfft«*MM 2 «»ft5Hs3R¥«[ 
*^7tS^ ^«TtS<j^»fffiElT"ft 4 . 
[ El 9 ] nl?7 7 F JgaaH&O£g8S0! 2 ftSftHSffi 

^wmm^w^wmmmxib 4 . 
[ ei i o ] y^rhh- ~yx v mwk^mm 2 ^Slfcft 

^^**^7fe^««^«^lffHElT'*4 . 
[ El 1 1 3 HJfcWI 2 «»fl^^^5Be*f^>fl^C 
«3r_LH0T*> 4 . 

[EI12] nM0fl 3 oatb^^##;^*^«^ 

[013] sio 2 7x^ mm^mmm 3 comitm 
&¥mfaftym z Fcom&m%±.wmx°$>& . 

[014] 3l3£l£S#:ffMfJ^fl»J 3 ^Mftft^* 
**^S^«^W^KH0TS>4 . 

[015] p&n'tF «fe«#f*^M4i?iJ 3 coaftjft 
^^##:%3^*^^W^8)TH0-Cft 4 . 

[016] USSW 3 C0g-ft^¥«#:^S^<O«^ 
6^ ; 5r±ffl0T-*. 4 . 

[017] mmm 4 coatb^^*^*^ 
m^mmmxh 4 . 

[018] a \) \- y y°mm^mmm 4 commis^ 
[019] n mmmmmmmicommm 4 ^att^ 

^#:^»-?<7)^W : 3rKlfW0*Cft 4 . 
[020] ggfifcftl 5 «Sfl^^N»*»*3IR^>«^ 

m%mmmx"$> 4 . 

[021] Ni^7 ^JlffMficOflfS^iJ 5 <nmWWk 
[022] n Mffl«SJfJFMf*WM«M 5 O&ftft&R 

[023] m^mmm^m^myem^m^m^ 
wmmx*$> 4 . 

10,20,30,40,50 Wf&Mfa. 1 1,21,3 
1,41,51 plfflllf, 1 2,22,32,42,5 

2 piny^^li, 1 3,23,33,43,53 p 
ffl^^-yb'Jl. 14,24,34,44,54 3bfcJg. 1 
5,25,35,45,55 nl^yHI, 16,2 6, 

3 6,46,56 nm.RMAM. 1 7,27,37 pI 
A' 7 18,28,38,48,58 Sill, 1 
9,29,39,49,59 110,210, 
310 7tll/yXh, 211,31 1,411,51 

1 M a M^WE. 3 1 2 Si0 2 7X?, 4 13 A 
WO-r, 5 14 Ni^y^fl, 100 A1SI, 
101 pI^-Sv^ny^^M, 102 pI 

1, 103 SttJi. 104 nil, 105 nil 
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